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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CRITICAL HARDWARE
NUMBER:! M&tMR-BMO08-X

SUBSYSTEM HAME: MECHANICAL - EDS

REYISKIN: 1 e
PART NAME PART HUMBER
YENDOR HAME VENDOR NUMBEH
LA : MEGH, GUIDE RING BALLSCREW J3U.6365.011-05
NPO-ENEAGIA J5U.e365.011-05
SAU i FIXER 33Y.8662.003
NPQ-ENERGIA 22Y_&552.000
PART DATA

EXTENDED DESCRIFTION CF PART UNDER AMALYSIS:
GLIRE RING BALLSCREW INTERCONNECTING MECHANISM FIXER

REFERENGCE DEHHKINATORS:

QUANTITY OF LIKE ITEMS: 3
THREE (ONE PER BALLSCREW PAIR)

FUNCTION:

CONTAINED WITHIN EAGH BALLSCREW INTERCONNECTING MECHANISM, THE FIXER
LOCKS OR UNLOCKS BOTH RDDS OF A SINGLE BALLSCREW PAIR. WHEN POWER I8
APPLIEDR TO THE FIXER, A MAGNETIC FIELD IS CREATED THAT EXTENDE A LEVER TO
ENGAGE A GEAR WHICH MECHANICALLY LOCKS BOTH BALLECAEW ROOS OF A
SINGLE PAIR BY LIMITING THEIR ROTATION. THIS ACTION PREVENTE ROLL AND
TAANSLATION MOVEMENT OF THE DOCKING RING AT ONE OF THREE POINTS ARCUND
THE RING. WHEN POWER 15 REMOVED FROM THE WINDINGS OF THE FIXER, A
EPRING RETRACTS THE LEVER {THAT LOCKS THE MECHAMICAL GEAR UNK BETWEEN
THE RODS) ANC ALLOWS BOTH ROOS OF THE BALLSCREW PAIA TO ROTATE.

SERVICE IN BETWEEN FLIGHT AND MAINTENANCE CONTROL:
SERVICEABILITY CONTOL, DOCKING WITH CALIBRATING DOCKING MECHANISM.

MAINTAMABILITY ; ) )
REPAIR METHOD - NONE (REPAIRING IN MANUFACTURING CONOITIONS ONLY).

REFERENCE DOCUMENTS: 33U.8385.011415
34).6662.003

RSC
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FAILURE MODES EFFECTS ANALYSIS (FMEA) = CIL FAILURE MODE
- NUMBER: MS-1MR-BMD0E: 01

REVIEIONS 1 Wing
SUBSYSTEM NAME: MECHANICAL - EDS
LAU: BALLSCAEW INTERCONNECTING MECHAN!SM CRITICALITY OF THIS
[TEM NAME: FIXER, RING FALLURE MODE: 2R3

FAILURE MODE:
FAILS TD LOCK

MISSION PHASE:
o0 ON-ORBIT

VEMICLE/PAYLOAIVKIT EFFECTIVITY: 104 ATLANTIS

CAUSE; :
ETAUCTURAL FAILURE DUE TQ MECHANICALTHEAMAL SHOCK OR MANLIFAGTURES

MATERIAL DEFECT, OPEN WINDINGS, SHOAT BETWEEN WINOINGS; MECHANICAL
JAMMING DUE TO CONTAMINATION - _
CRITICALITY 1% DURING INTACT ABORT ONLY? NO

CRIMCALITY 1RZ DURING INTACT ABORT ONLY (AVIDNICS DNLY)? WA

AEDUNDANCY SCHMEEM A) PAES

8) FAIL
C) PASS

PASS/FAIL RATIONALE:

A)

B

FAILS REDUNDANCY SCREEN "B* SINCE A SINGLE FIXER FAILING TO LOGK
(MECHANICALL Y} IS NQT DETECGTABLE IN FLIGHT.

)

METHOD OF FAULT DETECTION: '

SENSORS WILL MONITOR POWER TO ALL FIXERS AND PROVIDE THE INFORMATION FOR
GROUND MONTTORING THROUGH TELEMETHY DATA, FLIGHT CREW WOULD NOT BE
ABS E TO DETECT A SINGLE FIXER FAILING TO LOCK, HOWEVER, VISUAL OSSERVATION
OF THE DOCKING PROCESS MAY DETECT THE EFFECT OF A FAILURE TO LOCK ALL
THREE FIXERS.

» FALLURE BFFECTS -

(A) SURSYSTEM:
FAILS TO PREVENT RELATIVE ROTATION OF AFFECTED ROOS OF ONE BALLSCHEW

PAIR WHEN REQUWRED. FIRST FIXER FAILUAE - LOSS OF CAPABILITY TO LIMIT ROLL
AND TRANSLATION MOVEMENT AT ONE POINT ON THE DOCKING RING. NO EFFECT
SINCE THIS MOVEMENT OF THE ENTIRE RING !5 RESTRICTED BY THE REMAINING TWO
RING FIXERS. SECOND FIXER FAILURE - LOSS OF CAPARILITY TO LIMIT ROLL AND

@ E:f;' Proprietary Data
ME-1MR - 167



W5, Ciov 1
PAGE: 138 FRINT DATE: D&25'%5

FALLURE MODES EFFECTS AMNALYSIS (FMEA) = Ci. FAILURE MODE
MUMBER: MBE-1MA-EMOO0S- 01

TRANSLATION MCVYEMENT AT SECOND POINT ON THE COCKING RING. RING
ALIGNMENT i8S DIFFCULT BUT NOIT IMPCSSIBLE SINCE REMAINING RING FIXER HELPS
RESTRICT ACLL AND TRANSLATION MOYEMENT OF THE AING, THIRD FIXER FAILURE -
WOHST CASE, LOSS OF CAPABILITY TO ALIGN THE DOCKING AING iN THE ROLL AND
TRANSLATIONAL (HRECTIONS,

{B) INTEAFACING SUBSYSTEM(S):
NO EFFECT QN INTERFACING QRBITER SUBSYSTEMS.

(C) MISSION:
FOTENTIAL LOSS OF DOCKING FOLLOWING THIRD FIXER FAILING TO LOCK

(D) CREW, VEHICLE, AMD ELEMENT{S)
NO EFFECT ON CREW AND VEHICLE.

{£) FUNCTIONAL CRITICALITY EFFECTS:

FIRST FIXER FAILURE - NO EEFECT. SECOND FIXER FAILURAE - RING ALIGNMENT N THE
ROLL AND TRANSLATIONAL DIRECTION DIFFICULT BUT NOT IMPOSSIBLE. THIRD FIXER
FAILLIAE - WORST CASE, ALIGNMENT CANNGT BE MAINTAINED DURING RING
AETRACTION IN THE ROLL AND TRANSLATIONAL DIRECTIONS EGR MATING AND
STRUCTURAL LATCHING OF THE INTERFACE. LOS2 OF GAP&EII..IT‘I" TO PERFORM
DOCKING RESULTING IN LOSS OF MISSIDN OBJECTIVES.

DESMGN CRMICALITY (PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED N F): 2R3

{F} RATIONALE FOR CRITICALITY CATEGORY DOWHNGRADE:
MA (THERE ARE NO WORKARQUNDS TO CIRCLUMWVYVENT THIS FAILLRE.)

DISPOSITION RATIONALE-

(A) DESHIN:

THE BALLSGREW INTERCONNECTING MECHANISM FIXEA ALLOWS FOR ROLL ANE
TRANSLATION MOVEMENT OF THE ARG ONLY. REDUNDANT WINDINGS, POWERED BY
SEPARATE SOURCES, ARE PACVIDED FORA LOGKING OF FIXERS. INTERCONNECTING
MECHAMISM !S COMPLETELY ENCASED TO PREVENT THE INTRODUCTION OF
CONTAMIMNATION LAAGE ENOQUGH TO CAUSE THE FIXER TO JAM IN THE UHLDGKED
POSITION.

{B) TEST:

1. ELECTRIGAL SCHEMATIC CHECKOUT - CONTACT RESISTANCE ON EACH PIN
OF THE CONMNECTOR WHICH 1S ELECTRICALLY TIED TO EACH FIXER 13 )
CHECKED. THIS TEST VERIFIES CONTINUITY THROUGH THE FIXER WINDINGS.

2. INSULATION ELECTRICAL RESISTANCE TEST - THE INSULATION RESISTANCE
AND ELECTRICAL STRENGTH OFf INSULATION CHECKOUT OF EACH PIN OF EACH
FIXER CONNECTOR TQ THE APEA HOUSING WILL VERIFY THAT THE FIXER
WINDINGS ARE NOT ELECTRICALLY SHORTED TO GROUND.

3. FIXER FUNGCTIONAL PERFORAMANCE TEST - OPERATION AND CLRAENT TO
" EACH FIXER IS VETUFIED DURING RING EXTENSION FROM FINAL TO INITIAL
POBITION. DPERATION OF ALL THREE FIXERS IS VERIFIED EIMULATANEDUELY.

m -
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| FAILURE MODES EFFECTS ANALYSIS {FMEA) ~ CIL FAILURE MODE

NUMBER: M3-1MR-BM008- 01

4. DOCKING MECHANISM CHEGKOUT (STATIC) TEST - RING 18 EXTENDED AND
AETRACTED AS NECESSARY TO FULLY TEST ITS DPERATION DLURING A SINGLE
OOCKING. FIXERS ARE TURNED OM DURING AING MOVEMENT., FORCE IS
APPLIED TO THE AING TO SIMULATE LOADS THAT CAN QCCUR DUAING AING
CAPFTURE AKD MATING OF THE TWO MECHANIEME WITH FIXERS ON. THIS TEST
wiLL YERIFY PASPER CPEAATION OF THE FILERS UNDER LOAD AND NO-LOAD
CONDITIONS.

5. YIBRORESISTENT TEST - APDS SUBJECTED TO THE FOLLOWING VIBRATION
LEVELS FOR 2 MINUTES PER AXIS:

FREQUENCY (HZ) SPECTOMAL DENSITY ACCELERATION
FROM 20 70 BO INCREASING, 308 OCTAVE 10 0.08G2/HZ
FRAOM B0 TO 350 PEAMANENT 0.04G<MHZ j
FADM 350 TO 2000 | DECAEASING 0B OCTAVE WITH 0.04G51Z

SUBSEQUENT TD THIS TEST AN ENGINEERING INSPECTION IS PERFORMEL T
IDENTIFY BROKEN 08 LOOSE HARDWARE: AND Al ELECTRICAL GIRGUIT TEST,
AN INSULATION RESISTAMNCE TEST, AND FUNCTIONAL CHECK ARE PERFCAMED,
PER ATF'S #1, $2, & #3 ABOVE, TO VERIFY PROPER OPERATION OF THE FIXERS.

g, THERMO VACLUILIM TEST « DOCKING OF THE MECHANISM |5 THERMALLY
CYCLED FROM +20°C TO -50655°C TO +50/+55°C TO +20°C IN A VACUUM AT 10°4
TO 406 TORR. DWELL AT EACH TEMPERATURE AND BETWEEN OPERATIONS AT
EACH TEMPERATURE 15 A MINIMUM OF 60 MINUTES AFTER STABILIZATION,
OFERATIONS INCLUDES PERFORMING DOCKING WHICH IS ACCOMPLISHED AT A
SPEED OF 0.15M/SEC BETWEEN THE SHAULATOR AND MOVEABLE PLATFORM
{CONTAINING THE DOCKING MECHANISM). PROPER OPERATION OF THE FIXERS
IS VERIFIED DURING FING EXTENSION RETRACTION AND DOCKING FOR A
TEMPERATURE RANGE DF -50°G/-58'C TO S0°CE5°C,

7. CONTROLLED DOCKING TEST - CONTROLLED DOCKING 1S FEAFORMED
UNDER LDAD CONDITIONS, THIS TEST WILL VERIFY PROPER OPERATION OF
FIXERS DURING RING EXTENSION/ RETRACTION.

A ECTRICAL CIRCUIT TEST - CONTACT RESISTANGE ON EAGH PIN OF THE
CONNECTOR WHIGH IS ELECTRICALLY TIED TO EACH FIXERS MOTOR 1S
CIECKED, THES TEST VERIFIES CONTINUITY THROUGH THE FIXER WINDINGS.

2. INSULATION ELECTRICAL RESISTANCE TEST - THE INSULATION RESISTANCE
AND ELECTRICAL STRENGTH OF INSULATION GHECHOUT OF EACH PN OF EACH
FIXER CONNECTOR TG THE APDA HOUSING WILL VERIFY THAT THE FIXEA
MOTOM WINDINGS ARE NOT ELECTRICALLY SHORTED TO GROUND.

3. OPERATIONAL CAPABILITY TEST - FIXER mnm VERIFIED BY THE

FOLLOWING TWO TESTS:
EIXER LIMIT LOAD TEST - WITH FIXERS ENGAGED A 500 KGF LOAD IS
APPLIED PARALLEL TO THE SEAL INTEAFACE: THEN A 350 KGF-M MOMENT
ABOUT THE X, Y, AND Z AXIS IS APPLIED AND SYSTEM 18 INGPECTED FOR

EVIDENCE OF DAMAGE OR DEGRADATION.
- WITH FIXERS ENGAGED A 700 KGF LOAD 15

FiXEA ULTIMATIE LOAD TEST
APPLIED PARALLEL TO THE SEAL INTERFACE; THEN A 500 KGF-M MOMENT
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ CIL FAILURE MODE
NUMBER: Ma-1MR-BEMOOS- M

ABOUT THE X, ¥, AND Z AXIS IS APPLIED AND SYSTEM IS INSPECTED FOR
EVIDENCE OF DAMAGE OF DEGRADATION.

4, 8HOCK AND SAWTCOTH LOACING STRENGTH TEST - DOCKING MECHANISM
IS SUBJECTED TO 206G TERMINAL SAWTOOTH SHOCK PULSES IN EACH AXIS, 2
PLULSES IN EACH DIRECTION FOR A TOTAL OF B PULSES/AXIS. AFTER
COMPLETION AN INSPECTION |5 PERFORMED TG IDENTIFY BRAOKEN OR LOGSE
HARDWARE; AND AN ELECTRICAL CIRCUIY CHECK TEST, INSULATICN
AESISTAMCE TEST, AND GPERATIONAL CAPABILITY TEST, AS DEFINED IMN QTP
TESTS #1, #2, AND #3 ABOVE, ARE PERFORMED T VERIFY PROFER FIXER
QPEAATIONS DURING RING MOVEMENT,

£, TRANSPORTABILITY STRENGTH TEST - GHIPPING LOADS ARE SIMINATED ON
A VIBAATIMNG TABLE TO VERIFY THAT THE DOCKING MECHANISM WILL NOT BE
DAMAGED CURING SHIFMENT. THIS TEST IS COMDUGCTED UNDER THE
CONDIMIONS CONTAINED 1IN THE FOLLOWING TABLE.

VIRBRATION VIBRATION _ FREQUENCY SUBBAND, HZ TOTAL TEST
ACCELER ACCELER &7 1 7-16 | 1690 | 3040 [ 4060 DURATION
HAECTION | AMPLITLIDE TEST DURATION, MIN HR RN

I ALONG X-AXIS 1.4 - 4 - - - - 4
12 78 %3 » 81 % 5 ?

ALONG Y-AXIS 1.3 - 4 - - - - 4
_ 1.0 13 18 7 1" bl - 53

|| ALONG Z-AX18 1.3 - 4 - - - - 4
1.0 32 40 18 26 1B 2 10

SUBSEQUENT TO THES TEST AN INSPECTION IS5 FERFURMED TO IDENTIFY
BROKEN OR LOCSE HARDWARE; AND AN ELECTRICAL CIRCUIT CHECX TEST,
INSULATION RESISTANCE TEST, AND QPERATIONAL CAFABILITY TEST, AS
DEFINED IN QTP TESTS #1, #2, AND #3 ABOVE, ARE PERFOHMED TO VERIFY
PROPER FIXER OPERATIONS DURING RING MOVEMENT.

8. VIBRATION STRENGTH TEST - APDS SUBUECTED TO THE FOLLOWING
VIBRATION LEVELS IN EACH AXIE FOR A 400 SECOND DURATION.

FREGUENCY (M) SPECTOMAL DENSITY ACGELERATION :
FRCHM 20 TO 80 [INCREASING, 508 OCTAVE TO 0.0676213
"'anu BOTOAS0 | CONSTANY 0.0675°H2 .
FROM 350 TO 2000 _"'"ﬂ__"_necnsasma 308 OCTAVE WITH 000765 |
SUBSEDUENT TO THIS TEST AN ENGINEERING INSPECTION 1S PERFORMED TO
IDENTIFY BROKEN OR LOCSE HAADWARE: AND AN ELECTRICAL CIRCUIT CHECK
TEST. INSULATION RESISTANCE TEST, AND OPERATIONAL CAPABILITY TEST, AS

DEFINED IN QTP TESTS #1, #2. AND #3 ABQVE, ARE PERFORMED TO VERIFY
PACOPFER FLXER OPERATIONS DURING RING MOVEMENT.

7. APDS SERVICEABILITY TEST IN A SIX-DEGREE-0f-FREEDOM DYNAMIC TEST -
THE StX-DEGAEE-OF-FREEDOM DYNAMIC TEST VERIEIES APDS DOCKING AND
LINDOCKING DOPERATIONS VNDER CLOSE-TC-FULL-SCALE CONDITIONS. STATIC
MOTIONOF ENTITIES IS SIMULATED UNDER SPECIFIC INERTIAL AND
GEOMETRICAL PARAMETERS FOR VARIOUS INITIAL CONDITYONS FOR
MIR'SHUTTLE DOCKING. A TOTAL OF 20 DCCKINGS 15 PERFORMED. FIXER
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| FAILURE MODES EFFECTS ANALYEIS (FREA) — CIL FAILURE MODE

NUMBER: M8-1MR-BMO08- 01

OFERATION VERIFIED DURING EXTENSKION OF DOCKING RING TO INIMAL
POSITION, SUBSEQUENT TC TH!S TEST AN ENGINEERING INSPECTION 15
PERFORMED TO IDENTIFY BEROKEN OR LOOSE HARDWARE; AND AM ELECTRICAL
CIACUIT CHECK TEST, INSULATION AESISTANCE TEST, AND OPERATIONAL
CAPABILITY TEST ARE FERFORMED, AS DEFINED IN QTP TESTS #1, #2, AND 3
ABOVE, TO VERIFY PROFPER FUNCTIONING OF FIXERS DURING ANG MOVEMENT
AND DOCKING OPERATICNS.

8. COLD AND HEAT RES!STANCE TEST - DOCKING OF THE MECHANISM 1S
THERMALLY CYCLED, UNDER LOAD CONDITIONS, FROM +20°C TO -504.55°C TO
+504455°C TO +20°C IN A VACUUM AT 1074 TD 10°° TORRA, DWELL AT EACH
TEMPERATURE AND BETWEEN OPERATIONS AT EACH TEMPERATURE IS &
MINIMUM OF 80 MINUTES AFTER STABILIZATION, FIVE CYCLES WERE
PERFORMED AQAINST THE GUIDE RING EXTEND AND FINAL POSITION
MECHANICAL STOPS FOR 10 SECONDS EACH, DOCKING PARAMETERS ARE
SHOWN IN THE FOLLOWING TABLE.

DOCKING SIMULATOR : PRESS
SEQ RATE, ROTATIONAL ANGLE | TEMP | VOLTAGE | INTEGNITY
NO. WS PITCH ROLL g VOLTS | CHECKOQUT
1 0.10 o o 25 +-10 ) YES
3 0,10 o 4° 25 +-10 34 ND
3 0.12 g 3 25 +-10 F34 ND
4 — — - +B045 p— YER
9 .10 & o +50+-5 -1 YES
5 — — — (G055 — YES
s 0.10 [ f 10 ~{a0-+-5) 14 YES
8 — — — iy —_ YES
g 0.12 o S +50+/-5 = YES
™ — e — [ED+-E] — TE__B
7 0.10 o & (30 +/-5) FX) YES
E — = — | +G0v5 — YES
8 .12 4 e 50 +/-5 34 YES
Lo — - — {60+-5] — YES
) 0.12 4 4 {30 +/-5) T YES
10 — —_ — +60eFE — YES
i 0.10 4 +504-5 a7 YEG
" — — — | -{oowB) — YES
11 0.10 c 4 (30 +/-5) 27 YES
| T e — -— 605 — YES
(F3 0.40 o q* +504-5 27 YES
13" — — — {B0w5) — YES
13 0.i2 4 4 <30 +/-5) 7 YEE
15 — — — Y0W-5 — YES
14" 0.12 4 4 +50+-8 27 YEE
15 0.12 4 e +254/-10 F=] YES

*MOEI1-0087-2001, -4001, & -5001 DMLY
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) — CIL FALLURE MODE
NUMBER: ME-1MR-BIO0S- 01 .

AFTER COMPLETION AN INSPECTION IS PERFORMED TO IDENTIFY BADKEN OR
LOCSE HARDWARE:; AND AN ELECTRICAL CIRCUIT CHECK TEST, INSULATION
RESISTANCE TEST, AND OPERATIONAL CAPABILITY TEST, AS DEFINED IN QTP
TESTS #1, #2, AND #3 ABOVE, ARE PEAFORMED TO VERIFY PROPER FIXER
FUMCTIONING DURING RING MOVEMENT AND DOCKING OPERATIONS.

9. TARGET SERVICE LIFE TEST - TESTE ARE PERFORMED TC VEAIFY PROPER
DOCKING ANC LINDOCKING OFERATIONS CVER TS LIFE OF 100 DOCKINGS.
PROPERA OPERATION OF THE FIXERS VERIFIED DURING 100 DOCKING AND
UNMATING CYCLES (FOR MCE21-0087-1001/-3001 UNITS ONLY). FOR MC621-0087-
2001, 4001, & -5001 UNITS FROPER OPERATION VERIFIED DURING 388 CYCLES
{44 VACUUMALOAD CYCLES, 16 LOAD DYCLES, & 324 NO-LOAD CYCLES). THESE
TESTS MNCLUDE RING EXTENEION AND RETRACTION. SUBSEQUENT TO THIS
TEST AN ENGINEERING INSPECTION 15 PERFORMED TO IDENTIFY BROKEN OR
LOQSE HARDWARE; AND AN ELECTRICAL CIRCINT CHECX TEST, INSULATION
RESISTANCE TEET, AND OPESATIONAL CAPARILITY TEST, AS DEFINED N QTP
TESTS #1, 52, AND #3 ABOVE, ARE PERFORMED TO VERIFY FROFER FIXER
FUNCTICNING DURING RING MOYEMENT AND DOCKING OPERATIONS.

10, CONTROL DISASSEMBLY - UPON COMPLETION OF ALL CUAL TESTING THE
DOGCKING MEGHANISM 18 !ISMANTLED AND ALL FIXER OPERATING ﬂJFlFlEES
ARE CHELKED FOR EVIDENGE OF WRAR DR FAILURE,

OMRED - TURNAROUND CHECKOUT TESTING IS ACCDMPLISHED IN AECDHD-AN-.EE WITH
OMRSD. |

iC) INSPECTION:

AECEIVING INSPECTION

COMPONENTS ARE SUBJECTED TO A 100% RECENMING INSPECTION PRIDA TO
INSTALLATION.

CONTAMINATION CONTROL

CORPROSION PROTECTION PROVISIONS AND CONTAMINATION CONTROL VERIFIED BY
INSPECTION. CHECK OF ROOM CLEANLINESS; PARTS WASHING AND OTHER
CPERATIONS OF THE TECHNOLOGICAL PROCESS WHICH PROVIDES CLEANLINESS ARE
VERIFICD BY INSPECTION.

CRITICAL FFI'DGEESES v
ANDQDIZING, HEAT TREATING, SOLDERING, CHEMICAL PLATING, AND CURING YERIFIED

BY INSPECTION.

ASSEMBLY/INETALLATION
TORQUE, ADJUSTMENTS AND TOLERANCES ACCORDING 70O TECHNICAL
AEQUIAEMENTS OF THE DAAWINGS ARE VERIFIED BY INSPECTION.

TESTING
ATPIQTP/OMRASD TESTING VERIAED BY INSPECTION.

HANDLING/PACKAGING .
HANDLING/PACKAGING PROCEDURES AND REQUIREMENT FOR SHIPMENT VERIFIED 8Y

INSFECTHON.
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FAILURE MOOES EFFECTS ANALYSIS (FMEA) = CiL FAILURE MOGE
NUMBER: M3-1ME-BMOCE- 01

(D) FAILURE HISTORY:
DATA ON TEST FAILURES, UNEXPLAINED ANOMALIES, AND OTHER FAILURES

EXPERIENCED DURING GROUND FROCESSING OF ODS DOCKING MECHANISME CAN BE
FOLIND IN PRACA DATA BASE. -

(E) OPERATIONAL USE:
NONE. LOCKED FIXER ON THE REMAINING TWO INTERCONNECTING MECHANISMS WILL,

RESTRICT ROLL AND TRANSLATION MOVEMENT OF THE RING. ALIGNMENT MAY BE LOST
FOLLOWING FAILURE OF ALL THREE FIXERS. HOWEVER THE CENTERING SPRINGS AND
DOCKING MECHANISM HYSTERESIS WILL DAMF QUT RELATIVE MOVEMENT OF THE RING
AND KELP KEEF RING ALIGNED. THIS ASSUMES THAT NO RING OSCILLATIONS EXIST
PRICR T RETRACTING RING FROM IT'S FWD POSITION.

- APPROVALS -
DESIGN ENGINEER 1 M HIEDLAYEWA
DESIGN MANAGER ;A BOUBCHEY
NASA S5MA, :
NASA SEUBSYETEM MANAGER
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